The composition of the lipid of the forehead skin surface and the sebum excretion rate were determined in 217 subjects and controls. Acne was associated with an increase in serum excretion rate and in the squalene and wax and sterol esters in surface lipid. The changes in sebum excretion rate and squalene were statisticaily significant only in women, but acne in men was associated with a significant decrease in the free fatty acid content or surface lipid.
Introduction
There is some indirect evidence to suggest that the composition of sebum may be important in the pathogenesis of acne vulgaris. Firstly, free fatty acids injected into normal skin produce an inflammatory response similar to that of acne and may also be comedogenic (Kligman et al., 1970) . Secondly, successful antibiotic therapy in acne is associated with a significant decrease in the percentage of free fatty acids in skin surface lipid (Freinkel et al., 1965; Beveridge and Powell, 1969; Cotterill et al., 1971a; Cunliffe et al., 1972) . Most observers, however, have not found any significant differences in the composition of skin surface lipid in acne subjects compared with controls, but factors such as age, sex, and site and method of collection which modify the ccimposition (Nikkari, 1965; Greene et al., 1970; Ramasastry et al., 1970; Cunliffe et al., 1971) have often been ignored.
We have taken samples of surface lipid from the forehead by absorbent papers in a large number of subjects. This technique enables the lipid composition to be determined together with -the sebum excretion rate, which is important in the pathogenesis of acne vulgaris (Cunliffe and Shuster, 1969a) . Another advantage is that the composition of samples of surface lipid obtained by absorbent paper is nearer that of pure sebum than of samples obtained by other commonlyused techniques ).
Patients and Methods
We investigated 271 subjects (104 men and 167 women) aged from 16 to 60 years. Two independent observers assessed the severity of the acne in those suffering from it, and the subjects were then allocated to one of the following four groups. Group 1.-Nine men and 27 women aged from 16 to 25 years who had either no acne lesions or subclinical acne (Burton et al., 1971 The sebum excretion rate on the forehead was determined by using absorbent papers according to the method of Strauss and Pochi (1961) as modified by Cunliffe and Shuster (1969b) . The composition of the skin surface lipid was determined semiquantitatively by thin-layer chromatography for squalene, wax and sterol esters, triglycerides, free fatty acids, and cholesterol (Cotterill et al., 1971b) . This was done with minimum delay to obviate possible changes during storage . Samples were collected at the same time of day to avoid possible circadian variations (Burton et al., 1970; Cotterill, 1972 . Tihe changes in the percentages of squalene and wax and sterol esters in surface lipid found in women with acne were not found in those with a previous 'history of acne (Fig. 1 ). There was no significant variation in the composition of skin surface lipid with the menstrual cycle.
MALES
Acne in males was associated with an increase in the sebum excretion rate and in the percentage of squalene in the skin surface, ibut these changes were not statistically significant (Fig. 1) . Analysis of the wax and sterol ester percentages in relation to the severity of acne (Fig. 2) showed that these were higher with severe acne than with mild acne (P<0025).
Acne in males was associated with significantly less free fatty acid in surface lipid compared with controls matched for age (P<001) (Fig. 3) , and acne in increasing severity was associated with a progressive decrease in free fatty acids in imean ± S.E. 
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surface lipid (Fig. 2 ). There were reciprocal changes in triglyceride content (Figs. 2 and 3 ). These biochemical changes were not found in men with a previous history of acne (Fig. 3). There were no significant differences in the cholesterol content in the groups studied.
Discussion
The present results confirm the earlier observations of Cunliffe and Shuster (1969a) that acne is associated with seborrhoea and that seborrhoea is present in subjects with a previous history of acne. Our investigations, however, show that whereas the sebum excretion rate remains raised in persons who have had acne compared with controls the biochemical differences no longer exist. It may be concluded that the changes in the composition of the surface lipid of the forehead found in acne subjects can occur independently of changes in the sebum excretion rate and, furthermore, that these biochemical changes may be important in the pathogenesis of acne.
The composition of skin surface lipid in man is unique, as is his suspectibility to acne. Human surface lipid is particularly rich in both triglycerides and their hydrolysis products and squalene, which are present in negligible amounts in other animal species (Nicolaides et al., 1968) .
One of the earliest clinical and histological features of acne is obstruction of the pilosebaceous unit (Van Scott and MacCardle, 1956 ). All constituents of sebum in rabbits are comedogenic but squalene and some free fatty acids are most active in this respect, while wax esters have some activity, especially when they constitute more than 10% of the contents (Kligman et al., 1970) . Thus the higher percentages of squalene and wax esters in skin surface lipid in acne patients may be significant if the changes which initiate comedone formation in the rabbit can be shown also to occur in man.
We have shown that the percentages of free fatty acids in surface lipid are decreased in patients with acne, and significantly so in men. This may seem paradoxical in view of the known comedogenic properties of free fatty acids (Kligman et al., 1970) , their inflammatory properties Kligman et al., 1970) . and the decrease in surface linid fatty acids with successful long-term treatment with antibiotics (Beveridge and Powell, 1969; Cotterill et al., 1971a; Cunliffe et al., 1972) . But our data are only semiquantitative, and analysis by gas liquid chromatography may show detailed differences in the free fatty acid content of surface lipid in patients with acne and those without. These fatty acids are derived from sebaceous triglycerides by the lipolytic action of Corynebacterium acnes (Freinkel and Shen, 1969) , which is found in the pilosebaceous duct. Possibly the increased rate of sebum excretion in patients with severe acne may give less time for the lipolytic enzymes to act on the triglyceride substrate, but it should not be forgotten that collected sebum comes from many pilosebaceous units, whereas only a few glands need to be obstructed to produce severe acne.
The increased rate of sebum excretion in subjects with acne may ensure a greater production of sebaceous triglyceride substrate for subsequent lipolysis to free fatty acids. Under appropriate conditions, and in particular behind a blocked pilosebaceous gland, lipolysis of triglyceride is almost complete (Nicolaides et al., 1970) . Thus in subjects with acne the increased amounts of squalene and perhaps wax esters may be responsible for initiating the obstruction to the pilosebaceous unit. Subsequent lipolysis of the abundant sebaceous triglyceride proximal to this obstruction may lead to 'the production of relatively large amounts of free fatty acids, which after leaving the sebaceous gland may induce inflammatory changes. These biochemical changes would ensure both the initiation and subsequent development of the inflamma tory lesion characteristic of acne. 
